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(54) AM RADIO RECEIVE 

(57)Abstract: 

PURPOSE: To prevent interference generated by a broadcasting station 
having a frequency which is 2 or 1/2 multiple of the frequency of a 
receiving broadcasting station. 

CONSTITUTION: In an AM radio receiver equipped with an AGO circuit, 
the station having the frequency which is 2 or 1/2 multiple of the 
frequency of the receiving broadcasting station is received by a 
controller 12. Then, when the electric field strength of the station is 
more than a prescribed value, the gains of first and second amplifier 
circuits are increased, the sensitivity of the AGC circuit is increased, 
and an RF tuning circuit 4 is switched to a wide band amplifier circuit 5. 
Thus, the sensitivity suppression of the receiving broadcasting station 
can be suppressed, and interference can be prevented. 
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CLAIMS 
[Claim(s)] 

[Claim 1] AM radio set characterize by to have a means make a station with one [ of the broadcasting station 
wishing the account of receiving back to front of the broadcasting station of choice / at least ] twice or 1/2 
twice as many frequency as this receive in AM radio set equipped with the AGC circuit , a means detect 
whether the field strength of said station is predetermined level , and a means make it operate so that a 
broadband RF signal may be impress to a mixing circuit , while raise the sensibility of an AGC circuit , when said 
field strength is more than predetermined level . 

[Claim 2] AM radio set according to claim 1 characterized by having a means to make a station with the 1/2 and 
twice as many frequency of the broadcasting station wishing the account of receiving back to front of the 
broadcasting station of choice as this receive. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to AM radio set which eliminates 2 signal active jamming which 
serves as specific frequency relation especially about AM radio set which suppresses generating of interference. 

[0002] 

[Description of the Prior Art] The conventional AM radio set is constituted like drawing 2 , and when the level of 
the receiving RF signal generated from the RF tuning circuit 52 becomes more than predetermined, the RFAGC 
circuit 57 and the attenuation control circuit 58 start actuation. The RFAGC circuit 57 reduces the base 
electrical potential difference currently impressed to the base of the AGC transistor 61, and restricts the 
current supplied to the drain of FET62 of the RF amplifier 51. Moreover, the attenuation control circuit 58 
restricts the level of the receiving RF signal to which a part of receiving RF signal which "was made to turn on 
the PIN diode in an attenuation circuit 59", and minded the antenna is impressed by the ground at the gate of 
FET62 of a sink and the RF amplifier 51 by impressing an electrical potential difference to an attenuation circuit 
59. Thus, he was trying for the level of a receiving RF signal not to become more than predetermined 
[0003] 

[Problem(s) to be Solved by the Invention] However, in AM radio set of drawin g 2 , when a receiving RF signal is 
impressed to FET61, FET is a nonlinear device and a higher harmonic generates it from the square property. 
That is, when IDDS and the electrical potential difference between the gate sources are set to VGS and pinch 
off voltage is set [ the current which flows to a drain ] to VP for ID and a saturation drain current, the drain 
current of FET is [0004]. 
[Equation 1] 

U=I D »<l-^f ) 2 <i> 

[0005] It is expressed. Here, it is [0006] when two signal VGS=m1sinw1 t+m2sinw2t (w1 and w2 are the angular 
frequency of two signals, respectively) is impressed to the gate of FET. 
[Equation 2] 

; , , 2 misinw ! t + 2m2sinv/ 2 1 

L D — I DSS ( 1 + Vp 2 



1 ( m_il+mV__ m! 2 cos2 w, t +m 2 2 cos2 w.t 
~VS { 2 2 

m l m 2 cos (wi + w 2 ) t + m 1 m 2 cos ( w , - w 2 ) t ) } (2) 

[0007] The higher harmonic of w1, w2, 2w1, 2w2, w1+w2, and w 1-w2 occurs from a next door and FET. That is, 
the signal of frequencies f1 and f2, 2f1, 2f2, f1+f2, and f 1 -f 2 occurs. For example, if the station frequency of 
choice is set to f2 and other stations are set to f1 (=1/2xf2), since, as for the twice as many higher harmonic of 
f1 as this, a frequency will be set to f2, 2f, the higher harmonic of 1 is not intercepted by RF tuning circuit, but 
passes through a MIX stage and IF stage, and is detected. Therefore, when a broadcasting station exists in the 
frequency of f1, AM radio set generates interference. Moreover, if the broadcasting station of choice is set to f2 
and other stations are set to f1 (=2xf2), the higher harmonic of f1-f2 of f1 will be set to f2, and interference will 
occur like 
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[0008] Although a higher harmonic did not occur from FET and active jamming did not occur when the signalling 
frequency whose level other than the office which generates said 2 signal active jamming is size was impressed, 
although AGC sensibility was always raised in AM radio set of drawing 2 in order to control interference by the ' 
above-mentioned 2 signal active jamming, desensitization occurred and there was a problem that the sensibility 
of the broadcasting station of choice was stopped low. 
[0009] 

[Means for Solving the Problem] In AM receiver which accomplished this invention in view of the above- 
mentioned point, and was equipped with the AGC circuit A means to make a station with one [ of the 
broadcasting station wishing the account of receiving back to front of the broadcasting station of choice / at 
least ] twice or 1/2 twice as many frequency as this receive, It is characterized by having a means to detect 
whether the field strength of said station is predetermined level, and a means to make it operate so that a 
broadband RF signal may be impressed to a mixing circuit, while raising the sensibility of an AGC circuit, when 
said field strength is more than predetermined level. 

[0010] Moreover, it is characterized by having a means to make an active jamming station with the 1/2 and 
twice as many frequency of the broadcasting station wishing the account of broadcasting station of choice 
receiving back to front as this receive. 
[0011] 

[Function] If it depends on this invention, after AM radio set receives the broadcasting station of hope, a 
broadcasting station with the twice and 1/2 twice as many frequency of the broadcasting station frequency of 
choice as this will be received, the field strength of each broadcasting station will be detected, and it will 
distinguish whether it is more than predetermined level. When field strength is judged to be the level more than 
predetermined, while RF broadband signal is made to be impressed from RF narrow-band signal to a mixing 
circuit, the sensibility of an AGC circuit is raised. Then, AM radio set receives the broadcasting station of 
choice, and serves as normal operation. 
[0012] 

[Example] Dj_awing_l is drawing showing one example of this invention. The attenuation circuit which 1 decreases 
an antenna and 2 makes decrease a receiving RF signal, RF amplifying circuit where 3 amplifies a receiving RF 
signal, The change-over circuit where RF tuning circuit where 4 aligns a receiving RF signal, and 5 choose the 
wideband amplifier, and 6 chooses the output of the RF tuning circuit 4 or the wideband amplifier 5, The mixer 
with which 7 generates an [F signal, the IF amplifier with which 8 amplifies an IF signal, The wave detector with 
which 9 detects an IF signal, OSC in which 45 generates a station dispatch number, The PLL circuit where 10 
controls OSC45, the S meter circuit where 11 detects the field strength of a broadcasting station, The 1st 
amplifying circuit where 12 amplifies a controller and the output signal which generates 13 from the end of 
resistance 34, The 1st level detector where 14 detects the level of the signal generated from the 1st amplifying 
circuit, The 2nd amplifying circuit where 15 amplifies the signal generated from the change-over circuit 6, the 
2nd level detector where 16 detects the level of the signal generated from the 2nd amplifying circuit. It is the 
RFAGC circuit where 17 generates an AGC circuit, and the attenuation control circuit where 18 controls the 
magnitude of attenuation of an attenuation circuit, and 19 and 20 are AGC transistors with which an AGC signal 
is impressed to the base. 

[0013] Moreover, in drawing 1 , an attenuation circuit 2 consists of the capacitor 21 and PIN diode 23 by which 
the series connection was carried out, and PIN diode 22 to which a cathode is connected at the node of a 
capacitor 21 and PIN diode 23. The RF amplifying circuit 3 is constituted by FET31 by which a receiving RF 
signal is impressed to the gate. The RF tuning circuit 4 consists of the coil 41 connected to the collector of a 
transistor 19, a coil 41, the capacitor 43 which has accomplished RC parallel circuit, and the varicap capacitor 
42. Moreover, the wideband amplifier 5 consists of the resistance and the coil which are connected to the drain 
of FET31 and FET31 used as the RF amplifier 3 and combination through the AGC transistor 20. 
[0014] Next, actuation of AM radio set of drawing 1 is explained with reference to the flow chart of drawing 3 . In 
drawing 1 , as initial condition in S2, the change-over circuit 6 was chosen by the controller 12 so that the 
output signal of RF tuning circuit might be generated, and it has accomplished the amplification factor of the 1st 
and 2nd amplifying circuits with the 1st amplification factor. It is amplified in the RF amplifying circuit 3, 
frequency selection is made in the RF tuning circuit 4, it is mixed with the station dispatch number of OSC45 in 
a mixing circuit 7, and the receiving RF signal inputted into the antenna 1 is changed into a predetermined IF 
signal. And a channel selection is performed by carrying out adjustable [ of the tuning frequency of the RF tuning 
circuit 4 ] at the same time it carries out adjustable [ of the frequency of the station dispatch number of 
OSC45 ]. 

[0015] The broadcasting station of choice is received in S3. The frequency of the broadcasting station of choice 
is set to fD. In S4, a controller 12 controls the PLL circuit 10, carries out adjustable [ of the local oscillation 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 2006/09/20 



JP,07-022975,A [DETAILED DESCRIPTION] 



3/3 



frequency generated from the tuning frequency and OSC45 of the RF tuning circuit 4 ], and makes it a 
broadcasting station twice the frequency of of choice, and the receive state of 2xfD. The field strength of the 
broadcasting station of frequency 2xfD is detected by rectifying the IF signal generated from IF amplifier 8 in the 
S meter circuit 1 1 with this condition. The field strength value generated from the S meter circuit 11 has it 
distinguished in a controller 12 whether to be larger than the predetermined level A. When said field strength 
value is smaller than predetermined level, it moves to S5. 

[0016] Moreover, in a controller 12, before the PLL circuit 10 is controlled, also when frequency 2xfD does not 
exist in a receiving band, it moves to S4, and when it exists, above-mentioned actuation is performed. It moves 
to S5, and like S4, when a controller 12 controls the PLL circuit 10 and it considers as the receive state of 1/2 
twice and 1/2xfD of the broadcasting station frequency of choice, in a controller 12, frequency 1/2xfD 
distinguishes whether it exists in a receiving band. When it is in a receiving band, the PLL circuit 10 is controlled 
so that a receiving RF signal serves as a frequency of 1/2xfD. The S meter circuit 1 1 detects the field strength 
of the broadcasting station of frequency 1/2xfD in this condition. In a controller 12, it is distinguished whether 
the detected field strength is larger than the predetermined level B. When smaller [than the predetermined level 
B ] and it distinguishes, or when there is no frequency 1/2xfD into a receiving band, it moves to S7. 
[0017] Moreover, in S4 and S5, when a controller 12 distinguishes the field strength detected from the S meter 
circuit 11 as it is the magnitude more than predetermined level, it moves to S6 and a controller 12 generates a 
change-over signal in the change-over circuit 6, and the change-over circuit 6 switches so that the output 
signal of the wideband amplifier 5 may be impressed to a mixing circuit 7. Moreover, a controller 12 controls the 
1st and 2nd amplifying circuits 13 and 15, and accomplishes the amplification factor of the 1st and 2nd 
amplifying circuits 13 and 15 with the 2nd larger amplification factor than the 1st amplification factor. It moves 
to S7 after the above actuation. 

[0018] In S7, a receiving RF signal is returned to fD, and AM radio set receives the broadcasting station of 
choice, and becomes normal operation. In normal operation, the output signal generated from the end of 
resistance 34 is amplified in the 1st amplifying circuit 13, and is impressed to the 1st level detector 14. In the 
1st level detector 14, the level of the output signal generated from the end of resistance 34 is detected by 
carrying out V-[ conversion. The output signal generated from the end of resistance 34 expresses the magnitude 
of the current which flows to FET31. Moreover, the output signal of the change-over circuit 6 is amplified in the 
2nd amplifying circuit 15, and is impressed to the 2nd level detector 16. In the 2nd level detector 16, the level of 
the output signal of the change-over circuit 6 is detected by carrying out V-[ conversion. The RFAGC circuit 17 
and the attenuation control circuit 18 operate according to the detection current generated from the 1st and 
2nd level detector. When the RFAGC circuit 17 controls the base electrical potential difference impressed to the 
AGC transistors 19 and 20, based on said detection current, by controlling the electrical potential difference 
between the source drains of FET31, the amplification factor of the RF amplifying circuit 3 is controlled, and the 
attenuation control circuit 18 controls the level of a receiving RF signal by attenuating a receiving RF signal by 
controlling the electrical potential difference impressed to an attenuation circuit 2. AGC actuation is performed 
by the above actuation. 
[0019] 

[Effect of the Invention] Since the level of a receiving RF signal is low restricted by raising the sensibility of an 
AGC circuit while switching to the wideband amplifier which does not have a nonlinear device from RF tuning 
circuit with a nonlinear device, when a broadcasting station with the twice and 1/2 twice as many frequency of 
the receiving station of choice as this has the field strength more than predetermined level, if it depends on this 
invention, generating of interference can be suppressed. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of this invention. 
[Drawing 2] It is drawing showing the conventional example. 
[Drawing 3] It is a flow chart explaining actuation of an example. 
[Description of Notations] 

1 Antenna 

2 59 Attenuation circuit 

3 51 RF amplifying circuit 

4 52 RF tuning circuit 

5 Wide Band Amplifier Circuit 

13 15 The 1st and 2nd amplifying circuits 

14 16 The 1st and 2nd level detector 
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